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An experiment was conducted in 76 mice (3 to 9 weeks of age) to investigate the characteristics in growth of major skeletal bones and their sexual differences . The length of ulna, radius, femur and tibia attained their maximum growth rate at earlier age, and showed no sexual difference in their growth patterns . Scapula length and width, humerus length and os coxae width reached the maximum growth rate at a later age than the forearm and shank, and showed no sexual difference in their growth, although those bones presented larger adult sizes for male than female.
The length of vertebrae showed significant sexual differences in their growth patterns and adult sizes, except for lumber vertebrae . A significant sex difference in body weight caused the sexual differences in relative growth of bones to body weight. According to their relative growth to the length of humerus, the skeletal bones could be well grouped into three categories . A significant sexual difference was seen in the relative growth of scapula length . In general, it seemed that the bones growing in a vertical direction grew earlier than the bones growing in a horizontal direction , especially those of the forearm and shank.
The results obtained in mice were in good agreement with the findings in pigs. Enormous studies on relative growth were reviewed by Cock [4] and Gould [10] . Power function has been widely used in studies of relative growth of one part to another or the whole. In domestic animals, relative growth has been studied in relation to meat production for cattle [17] , sheep [8, 11, 14] , and pigs [5] [6] [7] . In laboratory animals, pelvic sexual dimorphism was investigated for the rabbit [13, 15] , rat [1] , and mouse [2] . Concerning the study of other bone growth of mice, Fukuda et al. [9] reported on the growth of free limb bones. MacArthur and Chiasson [16] showed the difference in relative length of appendages (the ratios of tail, ear, and foot length to body length) between races (selected strains for small and large body weight) and sexes. Kidwell [12] invesitgated the inheritance of the relative growth of tail length to body weight in mice. [18] . Pictures in Figure 1 were drawn by XY-Plotter at the same center.
Relative growth of body weight and bones was assessed with respect to the slope and elevation of the regression line on body weight or humerus length on the logarthmic scale. The statistical methods were referred to Snedecor and Cochran [20] .
Results

Growth
Curve : The coefficient estimates of the fitted Legistic equation are summarized in Table 1 . The inflection points of curves are also included in this table as Tmax.
The growth curves fitted to the equation, are shown in Figure 1 by trait, in which each asymptotic value(A) is assumed to be 100, to compare the growth patterns among traits or sexes, since A estimates are not always identical among sites and sexes. The growth curve of RADL is excluded from the figure, because it is just the same as ULNL.
The growth curve of body weight considerably differs from other curves, in that the curve has an inflection point (Tmax) at the age later than 3 weeks of age (3.6 for male or 3.3 for female), and then shows a sharp increase.
Other bone Fukuda et al. [9] reported that the bone growth approached the plateau at eight to ten weeks of age and body weight continued to increase at a later age than bone growth, in mice. According to their findings, growth of bones would almost reach the adult size at nine weeks of age, but body weight continued to grow at this age. Therefore, A values for bone growth would be correctly estimated, but those for body weight would be estimated with large bias. COXL had no apparent sexual differences in any of the three parameters of growth equation, similar to limb bones, but reached the maximum gain at a later age than limb bones.
This site was the only one where Tmax value was later for female than for male. Male adult size of COXW was larger than female size, but their growth pattern (B and K) had no apparent difference between sexes. Crelin [2] showed that there were sexual dimorphism for pelvic features in mice. The pelves of adult female had larger birth canal, greater intertuberosity distance, and greater caudal border distance than those of male, though in the cresttuberosity distance (corresponding to COXL in this study) there was no sexual difference.
Another morphological difference observed was that the ilia at the sacro-iliac joint were inclined ventrally in the female. These sex differences in pelvic morphology first appeared from 17 to 21 days of age.
Androgen has been ascribed as responsible for production of bony pelvic sexual dimorphism [3] . The length of humerus (HUML) used as the criterion to measure the alometric growth showed an intermediate growth rate among the sites investigated in this study, and a sexual difference in adult size. In the study by Davies [6] who investigated the relative growth of each bone weight compared to total side bone in pigs, the growth ratio of humerus was about a unit. According to this allometrical definition based on HUML, the growth of bone sites could be grouped into three categories : positive, even, and negative allometry to HUML. It was shown that the length of humerus was one of the best criterion to measure the relative growth rate of bones.
The general tendency observed in this study of mice was in good agreement with the results in pigs [6] , though the study was based on the weight of bones.
The sites found to have marked differences between sexes in relative growth to humerus length, were SCAL (1.10 vs. 0.89, P<0.01), COXL (1.36 vs. 1.60), COXW (1. 2lvs. 1.00) and VTL (1.24 vs. 1.09).
These results show that the growth rate of bones in the shoulder were greater in male than in female, whereas the growth of os coxae length was greater in female than in male.
